Objectives: To identify the key determinants of condom use with regular and casual partners among youth in Madagascar.
Introduction
Madagascar, unlike many other sub-Saharan African countries, has a relatively low, albeit rising, HIV prevalence rate. It is estimated that the HIV prevalence rate has increased from 0.002% in 1989 to 0.003% in 1992, to 0.007% in 1995, to an estimated 0.3% in 2001 Behets et al. 1996; Rasamindrakotroka et al. 1996; UNAIDS 2002; Zeller et al. 1997) . Unofficial estimates put HIV prevalence at 1.5% for 2003 (Rabary 2003) .
Despite these low HIV prevalence rates, several risk factors are present. Madagascar has high rates of infection with sexually transmitted infections (STIs), including syphilis and hepatitis B (Behets et al. , 1999 (Behets et al. , 2001 Gonzales, Andriamiadana, and Ranaivo 1998; Harms et al. 1994a Harms et al. , 1994b Lanouette et al. 2003; Leutscher et al. 2003; Rasamindrakotroka et al. 1996) . For example, a 1995 survey of pregnant women, prostitutes, and STI patients revealed an HIV prevalence rate of only 0.2%, but a syphilis prevalence rate of 17.7%. Extreme poverty, prostitution, and tourism also favor the spread of HIV (Nabakwe 1999; Ravaorarimalala et al. 1998) . Hence, there is concern that Madagascar may be at the verge of a major HIV epidemic (Behets et al. 2001; Xueref et al. 2000) . Projections suggest that if Madagascar were to follow the epidemic trend of a country like Kenya, HIV prevalence could reach 15% by 2015 (Lanouette et al. 2003) .
If an HIV epidemic does occur, projections indicate that young people will account for a large fraction of HIV infections . 1 An early age at first intercourse, high rates of partner exchange, and low condom use put many youth at risk of infection with HIV and other STIs (Gonzales et al. 1998) . Roughly one in five women is sexually active by age 15, and more than 60% by age 18 (Razanadrasara 1998: 79) . Among sexually experienced women, only 62% of those aged [15] [16] [17] [18] [19] and 74% of those aged 20-24 know about condoms. The majority of those who know about condoms do not know a condom source (Gonzales et al. 1998: 177) . Not surprisingly, even among women who are knowledgeable about acquired immunodeficiency syndrome (AIDS), only 6.9% of those aged 15-19 and 11 .6% of those aged 20-24 report ever having used a condom (Gonzales et al. 1998: 178) .
A national program against STIs and AIDS was implemented in 1988, and since that time the Ministry of Health has mobilized to provide STI/AIDS information and to provide STI management (Gonzales et al. 1998) . Despite these efforts, the 1997 Demographic and Health Survey revealed that 45% of women aged [15] [16] [17] [18] [19] and 54% of those aged 20-24 had never heard of STIs. Likewise, 31% and 30%, respectively, had never heard about AIDS (Gonzales et al. 1998: 164-170) . Among young women who heard about AIDS, only about half were aware that a healthylooking person can be infected (52% and 50% for ages 15-29 and 20-24, respectively) . Risk perception was very low. Only 13.1% of women aged 15-19 and 14 .3% of women aged 20-24 considered their personal risk of HIV infection to be moderate to high (Gonzales et al. 1998: 172) . Exposure to information about family planning was also low. For example, about 15% of women 15-24 had heard "Sarivolana," a radio soap opera on family planning, and about half of those had heard more than five episodes of the program (Razafimanjato 1998: 65-66) .
To reduce the incidence of mistimed pregnancies and STIs, and to curtail the spread of HIV, both governmental and nongovernmental organizations are implementing youth-oriented reproductive health programs. Because condoms are effective for preventing both unplanned pregnancies and STIs, condom distribution and promotion programs can play an important role in improving adolescent reproductive health. To facilitate the design of effective programs and policies, program managers and policy makers need to have comprehensive understanding of the factors that facilitate or deter condom use among the target population.
As yet, there is only limited information on the specific determinants of condom use among Malagache youth. Nevertheless, studies in other African countries indicate that condom use is determined by multiple factors and that these determinants may vary across societies (Adih and Alexander 1999; Abdool Karim et al. 1992; . Several studies on African youth indicate that condom use is associated with personal risk perception (Estrin 1999; Akande 1994) , self-efficacy-the belief that one can design and execute a specific behavior (Lahai and Ross 1997; Estrin 1999) , perceptions about condoms-that they are effective, that they decrease sexual pleasure, that they suggest untrustworthiness of a partner (Maswanya et al. 1999; Peltzer 2000; Abdool Karim et al. 1992) , and social support (Estrin 1999; Akande 1994; Wilson and Lavelle 1992; MacPhail and Campbell 2001) .
These studies highlight that several factors may influence condom use, and that these factors may vary across societies and over time. Research findings from both the United States and Zambia further show that sexual behavior and condom use may have multiple antecedents that each have a small impact, rather than a few antecedents with a large impact (Kirby 1999; . In other words, it is likely that there is no simple "magic bullet" solution to prevent reproductive health problems among youth. Hence, there is a clear need for comprehensive studies on the factors affecting protective behavior.
This study uses survey data to examine the predictors of condom use among youth in Toamasina (formerly Tamatave) province. The study is part of a larger research project that aims to inform the design of a youth-oriented reproductive health social marketing program in Madagascar and to measure its impact (see Appendix 1) . Although the survey was conducted as part of this social marketing campaign, the results are relevant for other youth reproductive health programs.
Data and Methods

Data
Our analysis is based on the 2000 Madagascar Adolescent Reproductive Health Survey, which was commissioned by PSI and implemented by the Direction de la Demographie et des Statistiques Sociales (DDSS) between October 29 and December 2, 2000 (Rabemanantsoa and Rabary 2001) . The survey contains information on a randomly selected sample of youth aged 15-24 living in Toamasina province. The survey questionnaire included a range of questions on reproductive health topics including STI/HIV risk behavior and condom use, and was pretested among 55 male and female youth in Toamasina.
A multistage stratified sampling design with a targeted sample size of 2,500 youth was used. In the first stage, 30 enumeration areas ("fokontany") were selected in Toamasina II and 49 in Toamasina I, with probability of selection proportional to population size. Within the selected enumeration areas, 25 youth were selected using systematic sampling, with the sampling intervals proportional to the population size. One eligible person was randomly selected per household, and up to three interview attempts were made.
The interviews were conducted by a team of 29 interviewers and six supervisors who had participated in a 5-day training workshop. All interviews were conducted in Malagasy, which is the lingua franca. Informed consent was obtained verbally, both from the head of the household and the respondent. There were 72 refusals. A total of 2,440 interviews were completed. Our analysis is restricted to the subsample of the 1,915 unmarried, sexually experienced youth.
Measures
Outcome Measures. We measure whether the respondent reports having ever used condoms, used a condom in the last sex act with a regular partner, or in the last sex act with a casual partner (yes/no). Respondents were also asked how often they used condoms with their regular partners (never, sometimes, often, always) and with their casual partners. Respondents who reported "always" using condoms were coded as consistent users.
Predictor Variables. Our predictor variables cover perceptions about the severity of the health threat, personal risk, condom attributes and access, self-efficacy, and social support:
• Perceived severity of the health threat. Respondents were asked "Do you believe that a person who has HIV/AIDS can survive" and "Do you believe that AIDS can be cured?" Our indicators of perceptions of the health threat are two dummy variables indicating whether the respondent believes that someone infected with HIV/AIDS can survive and whether s/he believes that AIDS can be cured (yes vs. no/don't know).
• Perceived risk. To measure perceived risk of HIV infection, respondents were asked "If you were to not use condoms, would you say your risk of contracting HIV/AIDS would be high, moderate, low, or there would be no risk?" The clause "if you were to not use condoms" avoids the problem that some respondents may factor in condom use in their risk assessment while others may not. Our variable measures whether respondents believe their risk to be high vs. other. A similar question was asked about perceived risk of STI infection.
• Perceived condom attributes and access. Respondents were asked whether condoms are effective for pregnancy prevention and for HIV/AIDS prevention. These two variables were coded as "yes" vs. "no /don't know." We also asked youth "Do you believe that condom use reduces sexual pleasure for men?" A similar question was asked about sexual pleasure for women. Our indicator is a dummy variable that equals one if the respondent perceives that condom use reduces sexual pleasure for at least one of the partners, zero otherwise. Finally, respondents were asked how long it would take to walk to the nearest condom outlet. This information was coded as "more than 10 minutes/don't know source" vs. "less than 10 minutes."
• Self-efficacy. Recognizing that self-efficacy is a multi-faceted concept (Parsons et al. 2000; , we measure several components of condom use selfefficacy. We focus on respondents' perceived ability to ask his/her partner's sexual history and to obtain condoms. To measure confidence in their ability to ask their partner's sexual history, respondents who had a regular and/or casual partner in the past year were asked "Are you sure that you can ask him/her about his/her sexual history (yes vs. no/not sure)?" Respondents were also asked "Would you be shy to buy condoms in a shop near your home?" Our indicator is a dummy variable that equals one for respondents who indicated they would not be shy, zero for all others.
• Social support. Questions pertaining to social support include "Do your parents support condom use by youth?" and "Do your friends support condom use by youth?" Both questions were codes as "yes" vs. "no/don't know." In addition, youth were asked whether they discussed the use of family planning, STI prevention, HIV/AIDS prevention in the past year (yes vs. no).
Control Variables. Our control variables include number of sexual partners (a dummy variable indicating whether or not the respondent reported having two or more casual or regular partners in the past year), age (15-19 vs. 20-24) , highest level of education attained, school enrollment status (student vs. other), and socioeconomic status (SES). SES is measured using a cumulative index of six household assets and amenities (car, radio, television, refrigerator, electricity, tap water). Respondents were rank-ordered by SES score and grouped into three roughly equal-sized groups (low, medium, and high SES).
Methods
We use logistic regression analyses to examine the influence of constructs in the behavior change framework on having ever used condoms and condom use in last intercourse with regular and casual partners. The results of the logistic regression models are converted to odds ratios (ORs), which represent the effect of a one-unit change in the explanatory variables on the indicator of condom use. Odds ratios larger than one indicate a greater likelihood of condom use than for the reference category; odds ratios smaller than one indicate a smaller likelihood compared to the reference category. Because sexual and preventive behavior varies by socioeconomic and demographic factors, we include controls for such factors, as well as for number of sexual partners. All analyses are estimated separately for male and female respondents. However, because few females reported having casual partners (n=98), the determinants of condom use in last intercourse with a casual partner were limited to males.
Study Limitations
This study is subject to several limitations. Our behavioral outcomes are based on self-reported information, which is subject to reporting errors and biases. The type of data collection procedures used (personal interviews, in this case) may have contributed to such errors. For example, several studies have demonstrated that interviews conducted using personal interviews, computer-assisted self interviews (CASI), and audio-computer-assisted self-interviews (audio-CASI) yield different estimates of levels of sensitive behaviors, although it remains to be determined which of these data collection approaches is most accurate (Magnani, Meekers, and Colvin 2002; Mensch, Hewett, and Erulkar 2001; Turner, Miller, and Rogers 1997; Turner et al. 1998 ; Van de Wijgert et al. 2000) . Finally, this study is based on cross-sectional data, implying that the direction of causal relationships cannot always be determined. Table 1 shows the characteristics of the working sample. The sample includes almost equal numbers of males and females, and all sociodemographic characteristics of the sample varied by gender. Because the sample is restricted to sexually experienced youth, just over half of the population surveyed was aged 20-24. Close to half of the surveyed youth (about 41% of females and 48% of males) had attended secondary or higher education, and only 8.5% of females and 15% of males were still in school. By definition, approximately one third of youth respondents had low, medium, or high SES. However, females, on average, had a lower SES than males.
Sample Description
Only 5% of females but 38% of males reported having multiple partners in the past year. Awareness that HIV/AIDS is fatal and cannot be cured is high. However, only 22% of females and 38% of males believe they have a high risk of HIV infection. Over one quarter of youth question whether condoms are effective for family planning, HIV/AIDS prevention, or STI prevention.
Condom access is poor. Only 52% of females and 64% of males report knowing a condom source within 10 minutes walking distance. Fifty-five percent of males believe that condoms reduce sexual pleasure for men, as opposed to only 28% of females. Overall, 37% of females and 58% of males believe that condoms reduce sexual pleasure for at least one of the partners.
Perceived self-efficacy varies by partner type and by gender. Among youth with regular partners, 90% of males but only 73% of females report being comfortable asking their regular partner about his/her sexual history. Among youth who had a casual partner in the past year, 86% of males and 46% of females report being confident to ask their casual partners about their sexual history. Similarly, 66% of males report not being shy obtaining condoms, compared to 40% of females.
Perceived parental support for condom use is low, especially for females. Only 28% of females and 49% of males thought their parents would support adolescent condom use. On the other hand, most respondents thought their friends would support the use of condoms (58% of females and 74% of males). About half of all females (51%) and 30% of males discussed family planning in the past year. Similarly, 34% of females and 40% of males discussed HIV/AIDS in the previous year. Table 2 shows levels and consistency of condom use by age and gender. Only one third of youth (42% of males and 21% of females) reported ever having used a condom. Among males, ever use increases with age; among females, the age differential is not significant.
Results
Levels of and Consistency of Condom Use
Condom use with regular partners is uncommon. About 13% and 10% of male and female respondents reported having used a condom in the last sexual act with regular partners. In either case, the percentage does not vary significantly by age. When asked if they always used con-doms in every sexual act with regular partners, only 6% of males and 7% of females responded that they did. Again, there was no significant variation by age for either gender.
The levels of condom use at last sexual act with casual partners is also very low, although higher than for regular partners. About 24% of males and 20% of females reported using condoms at last act with such a partner. Among male respondents, use increases with age (17% for 15-19 year olds and 29% for 20-24 year olds). Females' reported use did not vary by age. Consistency of condom use with a casual partner is similarly low. Only 17% percent of both males and female respondents reported always using a condom with casual partners. Significant variation by age groups was only found for male respondents, where higher percentages of older respondents reported always using a condom with casual partners. Table 3 shows the determinants of ever use of condoms by gender. Male respondents were significantly more likely to ever have used a condom if they had a high perceived risk of STI (OR=1.8), they perceived condoms as an effective form of family planning (OR=2.5), knew of a condom source within 10 minutes walking distance (OR=2.4), perceived high levels of parental and peer support for condom use (OR=2.1 and 1.7, respectively). Male youth who had discussed family planning and STIs with another person in the past year were each 1.5 times more likely to have ever used a condom. It is noteworthy that discussing HIV/AIDS had no effect. As expected, male youth who reported having more than two partners in the last year were 1.7 times more likely to have reported ever using condoms, and older youth (20) (21) (22) (23) (24) were 1.9 times as likely. High SES or being currently enrolled in a school were not significant determinants. However, having at least a secondary education also significantly determined reporting ever use of condoms (OR=1.6).
Determinants of Ever Use of Condoms
Among females, the factors that significantly affect the likelihood of ever having used a condom include perceived effectiveness of condoms for family planning, condom access, perceptions of reduced pleasure, parental support for condom use, number of sexual partners, and level of education. Those who believed condoms to be effective for family planning were 3.4 times more likely than others to report ever using a condom. Knowing a condom source within 10 minutes made them 1.8 times more likely than others to have tried condoms, and those that perceived a high level of parental support for condom use were 1.7 times more likes to report than others to have ever used a condom. By contrast, peer support was not a significant determinant of ever use of condoms among females. Interestingly, those females believing that condoms reduced pleasure were 2.1 times more likely to report having ever used a condom. This may be a case of reverse causality, as females who have tried condoms are more likely to know whether condoms affect sexual pleasure. Similar to male respondents, having more than two partners within the last 12 months and having at least a secondary education increased the odds of reported ever use of condoms (OR=3.6 and 2.4, respectively). It is noteworthy that for female respondents, unlike males, perceived high risk of HIV or STI was not a significant determinant of how likely they reported ever having used a condom. Table 4 shows the determinants for condom use at last sexual intercourse. We first discuss condom use with regular partners. Results for male respondents show that the only variable signifi-cantly increasing the likelihood of reported condom use in last sexual intercourse with a regular partner was perceived effectiveness of condoms as a family planning method (OR=11.4). Among female respondents, condom use with regular partners is determined by having self-efficacy in obtaining condoms and by having discussed HIV/AIDS. Female respondents who reported not being shy to obtain condoms were 2.2 times more likely than other females to have used a condom in last sex with their regular partner. Similarly, females who discussed HIV/AIDS prevention in the past year were 2.8 times more likely than other females to have used a condom in last sex with their regular partner.
Determinants of Condom Use in Last Sexual Intercourse
As few women reported having casual sexual partners (n=98), analysis concerning condom use at last sexual intercourse with casual partners was conducted only for male respondents. The results show that male condom use with casual partners is associated with perception of personal risk of STIs, perceptions about the effectiveness of condoms for family planning, perceived condom access, and parental support. Specifically, males who perceive themselves to be at risk of high personal risk of STIs are 2.3 times more likely than other males to have used a condom in last sex with their casual partners. Males who believe condoms are effective for family planning are 2.8 times more likely than others to have used a condom in last sex with a casual partners. Males who knew a condom source within ten 10 minutes walking distance are 2.8 times more likely than those who do not, to have used a condom in their last sex act with a casual partner. Finally, males who believe that their parents support youth condom use are 1.7 times more likely than other males to have used a condom with their casual partner.
Conclusions
Youth-targeted condom promotion programs can play an important role in efforts to reduce the incidence of reproductive health problems among adolescents and young adults. Condom programs are particularly valuable because condoms protect against unplanned pregnancy as well as STIs. This study has analyzed survey data to identify the determinants of condom use to inform future youth reproductive health programs in Madagascar.
The data show that very few youth in Toamasina are using condoms. Only about one third of sexually experienced youth have ever used a condom. Very few youth used a condom in their last sex act with their regular partner. Levels of condom use with casual partners are higher than use with regular partners, but the levels remain low. More than 75% of males and 80% of females did not use a condom in their last sex act with a casual partner. Hence, there is a clear need to continue and expand adolescent reproductive health interventions.
The results also show that the determinants of condom use vary by gender and by partner type, and these differences need to be considered to develop appropriate program activities and messages for males and females. For example, whether youth will try condoms depends on their perceived effectiveness for family planning, access to a nearby condom source, parental support, and risky sexual behavior. Males, however, are also more likely to try condoms if they feel they are at risk of STIs (but not HIV infection), have peer support, and have discussed family planning or STIs. Among females, these latter factors are not associated with ever use of condoms. Similarly, whether males will use condoms with their regular partners appears to depend mostly on perceptions about the effectiveness of condoms for family planning. Whether females use condoms with their regular partners is determined mostly by self-efficacy, as defined as a lack of shyness to obtain condoms. Hence, reproductive health programs for youth need to develop campaign activities and messages that are sensitive to these gender differences.
Finally, it is important to highlight the significance of condom use for family planning. Our findings show that both males and females are more likely to try condoms if they perceive them to be effective for family planning. Males are also more likely to have used a condom in last intercourse with their regular partner if they perceive condoms effective for family planning. Thus, in this low HIV prevalence setting, it appears to be very important for youth reproductive health campaigns to emphasize that condoms are effective for both pregnancy prevention and STI/HIV prevention. (Bandura 1977; Becker 1974; Janz and Becker 1984; Mantell, DiVittis, and Auerbach 1997; Rosenstock, Strecher, and Becker 1988) . "TOP Reseau" is based on a comprehensive theoretical framework that borrows key elements from all of these behavior change theories. Hence, the "TOP Reseau" program is based on a broad theoretical framework that assumes behavior change depends on (1) perceived severity of sexual risks; (2) perceived personal risk (susceptibility); (3) perceived condom attributes and access; (4) social support, and (5) self-efficacy.
"TOP Reseau" consists of a network of branded youth-friendly clinic franchises that provide confidential, convenient, and affordable reproductive health services for a target population of approximately 73,000 youth (Neukom and Ashford 2003; PSI 2003a) . The "Top Reseau" program is integrated into PSI's larger nationwide condom social marketing program, which distributed and promotes the use of affordable, subsidized, "Protector" brand condoms. The "TOP Reseau" program is supported by both branded and non-branded mass media and interpersonal communication activities. Branded television, radio, and billboard advertising is used to advertise "Top Reseau" clinics and to emphasize their unique, youth-friendly attributes. In addition, non-branded interactive mass and interpersonal communication activities encourage youth to use condoms consistently or to abstain from sex, to seek treatment for STIs, and to seek professional help for other reproductive health concerns.
Peer educators, televised youth debates, mobile video unit shows in rural areas, and non-branded radio and television spots emphasize the severity of untreated STIs (including the resulting increased risk of HIV infection), seek to improve personal risk assessment for STI transmission, and build negotiation and condom use skills. Peer educators are trained in both reproductive health and communication methods and conduct counseling sessions with small groups and individuals, and target school, youth clubs, community centers, and sports courts and other youth hangouts. All sessions include a condom use exercise aimed at increasing youth's ability to correctly use condoms. It is estimated that peer educators reach 2,000 youth monthly.
Non-branded television and radio spots emphasize STI risk factors and the consequences of nontreatment. "Ahy Ny Safidy" (It's My Choice), a four-part televised youth talk show developed by PSI/Madagascar discusses avoiding unplanned pregnancy, condom use negotiation, what to do when your partner has an STI, and the importance of treatment (Neukom and Ashford 2003; PSI 2003b) . Airtime to broadcast "Ahy Ny Safidy" is donated by RTA, a popular local television station. In rural areas of Toamasina, mobile video shows, peer-educator-led discussions, and correct condom use demonstrations are used. All key messages and communications materials were pretested before production.
To build social support for "TOP Reseau," program management staff, peer educators, and "TOP Reseau" medical providers conduct informational sessions at schools and with parent and community groups to explain the program's objectives.
At present, the "TOP Reseau" network consists of 15 nongovernmental clinics. By contract, participating franchises are required to pay a membership fee, participate in training sessions and uphold service delivery quality standards. Network clinics are subsidized and charge youth FMG 10,000 ($1.45 at current exchange rates) for STI diagnosis and other reproductive health services. Clients who were referred by partners or by peer educators pay only FMG 7,500. To ensure that affordable STI treatment would be available, PSI/Madagascar developed a prepackaged STI treatment kit that includes medicine, information, and condoms needed to facilitate treatment of symptoms of gonorrhea and chlamydia. As it is illegal for doctors to dispense prescription drugs, "TOP Reseau" clinics refer STI clients to pharmacies that sell the treatment kits. During the first 18 months of operation, 17,000 youth were diagnosed with and prescribed treatment for STIs at network clinics. At the time of writing, the network received 500-700 clients per month (Neukom 2002 ).
